Dr. SIEBENS (U.S.A.). I would like to ask Dr. Nanda whether he first checked the brain flow around the period of time that the individual responds to the vertical position by dizziness and syncope. A tetraplegic patient who is initially immobile-and this is pretty much irrespective of how long he has been a tetraplegic-does experience syncope. What are the blood flow measurements during that period of time and how do they compare with the blood flow measurements once he has learned how to adjust to the hypotension?
The second question has to do with the implication, or the inference data, concerning the effect of the sympathetic nervous system on the cerebral vessel. The sympathetic nervous system does in fact not affect the cerebral blood vessels after a cervical cord injury. I was wondering if he had other data which would support the conclusion? Do these patients, for example, perspire on their faces, do they have bilateral Horner's syndromes? One would expect that the conclusion would warrant the suggestion that in fact those patients would have no perspiration on the face, their pupils would be myotic and you would have the classical signs of Horner's syndrome.
DR. FRANKEL (G.B.). I was delighted that Dr. Johnson and his group have largely confirmed the findings previously made in this Centre on the cerebral bloodflow under different conditions of blood pressure. Although we did think it was going to extremes by using a tilting table. The only point I think on which we substantially disagree, which makes me think that it is not only the baboons in Glasgow that behave differently in response to CO2 compared to those in the fields at Stoke Mandeville but also the human tetraplegics at Glasgow. I think the possible reason why we came to a different conclusion is because the response to hyperventilation and hypocapnia is attenuated, but not absent. We have used two different techniques; we have used the rather more primitive Xenon technique, and, I think, a rather more accurate A-B difference technique than they have used. We hyperventilated our patients for longer-I can't say by quickly looking at the screen whether the degree of end tidal CO2 was different from that which we achieved. He held ours there for several minutes, and in addition we checked ours with arterial blood gases. We monitored the blood pressure and calculated in-blood pressure continuously. Somewhere in these technical matters arises the difference between us. Further proof which technique is, in fact, the accurate and correct one will show whether the conclusion we reached or the conclusion that Nanda and his co workers reached is correct.
DR . NANDA (G.B.). To answer Dr. Sieben's first question, we did not in fact measure cerebral bloodflow just as the patient was sat up or just as he changed position, because this is a situation where you can't have very safe levels and also the technique won't enable us to measure cerebral blood flow while the change is taking place.
Secondly, we did want to ensure that we were having the blood pressure recording in what is theoretically termed the threshold of autoregulation. So, in fact, we can't answer your question of what happens when they suddenly get turned in the first few seconds.
In answer to Dr. Frankel's question, Dr. Wyper, our Senior Physicist is here, I will leave it to him to testify the Glasgow results.
DR . WYPER (G.B.). I think we only agree with what Dr. Frankel is saying. I am sure that the discrepancy between the two sets of results probably lies in the differences in the techniques. Regarding our own technique, all I can say is that one is perhaps on an easier wicket, one has demonstrated a response rather than a lack of response. Our technique was exactly the same with our paraplegics and our normal controls and we got similar responses. It is perhaps worth noting that we did get a reduced hyper ventilation response in two subjects who had a reduced resting CBF in the first place, and this may be of some relevance. Although from studying Dr. Frankel's data I don't really think it is. Somewhere in the methods we have to sort out who is correct.
DR. MATHIAS (G.B.). I don't think there is any way in which we can differentiate between pure parasympathetic or sympathetic stimulation. It is just that the electrode is placed in the rectum and electrical stimulation is recorded. Therefore there is no method of differentiating between the two.
DR. SIEBENS (U.S.A.). What are the parameters of stimulation-the time, the shape, the wave, the frequency?
DR. NANDA (G.B.) . We continued with the stimulation as it was recorded to our spinal patients in exactly the same way. The main reason we looked at this was to compare responses in a patient with a high lesion with those with a low lesion and to assess the safety of this. Since then we haven't used it in other patients, so I cannot answer your question about that.
DR. J. YEO (Australia). Just to follow that question to Dr. Mathias. Since this technique is obviously going to be used perhaps pretty regularly in this difficult area in Australia I think it would be fair to say that I am only aware of it being used in Mel bourne, although mainly for low neuron lesions and, therefore, we haven't gone to this phase. I was interested in the last question, and I would like to ask Dr. Mathias-what would you think of using the Rauwolfia derivatives to block your sympathetic response, carrying out the same procedure? Then you would surely have a relatively pure para sympathetic response, if in fact there is one, which would be interesting to compare with these results you have shown us today. Would it not also be helpful therapeutically that when you know a patient is susceptible to hyperreflexia to use Rauwolfia derivatives one week prior to the technique? We certainly know it is very successful with bladder training and I wonder what your comments would be in this area.
DR. FRANKEL (G.B.) . Perhaps I can answer that. We have also used Rauwolfia. If I really believed that the Rauwolfia would only damp down the sympathetic activity I wouldn't use it because I think that the danger of the unopposed vagal action might then, during these procedures, be excessive. We haven't done it. We have also used this in bladder training-I must say we've been less impressed with it than you have. I think Rauwolfia is a drug that works in all sorts of parts of the body. If you find that it's good for a particular type of case by all means use it. I don't think it's going to shed much scientific light on anything for which it is used because of its multiple reactions.
DR. TALBOT (Chairman). Might I ask you whether there is not the disadvantage that, if you leave the parasympathetic, that's perfectly fine as far as the bladder detrusor is concerned, which largely contracts out of parasympathetic stimulation? On the other hand, in so far as you are trying to produce an erection-after all this thing was originally developed by Guttmann with the idea of getting ejaculation; if you block the sympathetic you are going to block the ejaculatory mechanism at least by what most concepts of the ejaculatory innervation are concerned. As far as this experiment is concerned it's all right, but if you are using this apparatus for its primary purpose, which is to produce ejaculation, Rauwolfia would presumably block that. I haven't any personal experience -I am asking you this as a question. DR. A. ROSSlER (U.S.A.). Perhaps I can partly answer the question about the Rauwolfia. You will remember that it was in 1970 that we published a paper in Paraplegia about neostigmine given intrathecally, and we had the same type of trouble with increased catecholamines. In another experiment in the same patient-it was never published-where we tried to give Pentolinium, a depressant agent, it was prophylactic in order to try to decrease the mechanical activity of the sympathetic. The result was that we decreased it just a bit, not very much compared with the previous experiments without Pentolinium. But the big inconvenience was that the patient didn't this time ejaculate. I just want to bring this to your attention.
DR. MATHIAS (G.B.) . It is a very good point Dr. Rossier has brought out. In fact at the latter part of our study we did try to assess the effects of an alcohol block of pentolinium on this patient. It did very slightly reduce the pressure effect which was seen during stimulation. The disadvantage of using it was that immediately following, the blood pressure dropped to lower levels than during the resting phase which can be a problem. In fact, it has been proved in this hospital by Dr. Frankel, Dr. Corbett and Dr. Harris that the use of alcohol block does not in any way count significantly in the pressor responses seen during bladder percussion and muscle stimulation.
DR . FRANKEL (G.B.) . I would just emphasise again what Dr. Mathias did mention. Although this is safer than prostigmine, it is still a very dangerous thing, and I feel we would never do it on a patient who did not absolutely insist and demand that we did whatever test we could to see if we could get an ejaculation. I think it was carried out on this man twice, the first time it was discontinued because he got a severe headache and appeared to have a systolic blood pressure of 200, and the test stopped. When he insisted on having it done again we monitored him in this way and found much higher levels with virtually no headache. Therefore we concluded that a simple manual take of blood pressure may well be missing quite a lot of your very severe and dangerous hyperreflexia, so if you can possibly talk your patient out of this, do so. If you can't, then get someone to put in an arterial line and monitor it, and I think you will probably find you will always be stopping the procedure before the ejaculation.
DR. TALBOT (U.S.A.). And if you can't talk them out of it, send them somewhere else!
